Response to Low Shear Modeled Microgravity Indicates Translation of Lactobacillus Acidophilus ATCC 4356 Benefits to Spaceflight by Douglas, Grace
Response to 
Low Shear Modeled Microgravity 
Indicates Translation of 
Lactobacillus acidophilus ATCC 4356 
Benefits to Spaceflight
Grace Douglas, Ph.D.




2Diet provides abundance of naturally acquired microflora 
Symbiotic relationship with human contributes to digestive and physiological homeostasis
Food and Microbes: A Major Factor in Human State
Introduction
3Food and Microbes: A Major Factor in Human State
Introduction





(Slack et al. 2009)
Immune cell 
function 
(Crucian et al. 
2008)


















Kelleher 2015)NEED FOR 
NONINVASIVE 
COUNTERMEASURES
Generally Recognized as Safe
Documented health outcomes
Lactobacillus acidophilus ATCC 4356
Reduce cold and flu like symptoms (Leyer 2009)
Reduce antibiotic associated diarrhea (Sazawal 2006)
Can deliver in spaceflight food system (Douglas 2014)
*Response to spaceflight or spaceflight analog 
environment has not been previously investigated
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 The data suggests that there may be differences in the reaction of 
beneficial microbes to the low-fluid-shear of spaceflight compared 
to pathogens and that oxygen may be a component. 
 The similar trends observed in the growth, survival through stress 
challenge, and gene expression between LSMMG and control grown 
L. acidophilus suggest that the strain will behave similarly in 
spaceflight and may be expected to confer Earth-based benefits.
 It is suggested that the introduction of GRAS probiotic microbes 
into the spaceflight food system has the potential for use as a safe, 
non-invasive, daily countermeasure for crew immune dysfunction. 
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